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as a layer protecting a less refractory material such as fire-clay or magnesite-brick; and applied as a paint, mixed with silicate of soda, they improve very materially the lasting qualities of fire-clay bricks in ordinary metallurgical furnaces.
THERMAL CONDUCTIVITY OF FURNACE MATERIALS
In addition to its ability to resist high temperatures and cor-"rosive slags, the power of a furnace-lining to retain the heat which is produced in the furnace must be considered. It is rare that good refractory and heat-retaining qualities are combined in the same material, and to get the best effect it is usually necessary to adopt a stratified construction, placing refractory materials on the inside, and heat-retaining materials outside. Generally speaking, light porous substances are good retainers of heat, while heavy compact bodies are poor heat-insulators.1
Furnaces have in general been designed empirically and no calculation has been made, in advance, to show what loss of heat would take place by conduction through the walls, and. what efficiency, might be expected. During the last few years the methods of calculation have been improved and simplified2 and some additional experimental data have been ascertained. Before very long we may expect to have a complete set of data available, and that electric furnaces, and to a less extent fuel-fired furnaces, will be designed in a scientific manner like a steam engine or electric generator.                                            ' '
Until recently very little information was available with regard to the rate of flow-of heat through the materials of furnace walls, and the calculation of the flow of heat from such data as were available was not well understood.
Heat being measured in gram-calories, pound-calories, British thermal units, etc. (See page 44) the flow of heat has usually been stated in grain-colories per second (or in similar units) corresponding for example, to the flow of water in gallons per minute.
The flow of heat through a piece of brickwork depends on the area and thickness of the wall through which the heat passes, on the difference of temperature between the two sides of the wall and on the thermal conductivity of the brickwork.
1 See also a paper by Hutton and Beard on Heat Insulation.    Electrical Rev., N. Y., July 22, 1905, and Eng. Record, Nov. 25, 1905.
2 We are largely indebted for this improvement to a number of valuable papers by Dr. Carl Hering.   A list of these papers has been given on pagers.......... vaporizes rapidly		
